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Background: There is limited data on the burden of mental disorders 
among ‘healthy’ children in Africa. We examined the prevalence and 
correlates of neurocognitive and psychiatric disorders among 
schoolchildren in Uganda. 
Methods: This cross-sectional study enrolled 322 schoolchildren aged 
5-17years in Wakiso, Uganda. We assessed for neurocognitive 
impairment using the Kaufmann-Assessment-Battery, and psychiatric 
disorders (major-depressive-disorder (MDD), attention-deficit-
hyperactivity-disorder (ADHD), generalised-anxiety-disorder (GAD), 
and substance-use-disorder (SUD)) using the parent version of the 
Child and Adolescent Symptom Inventory-5, and Youth Inventory-4R 
Self Report. Prevalence and risk factors were determined using 
percentages and logistic regression. 
Results: Twenty-five participants (8%) had neurocognitive 
impairment. Nineteen (5.9%) participants had MDD, nine (2.8%) had 
ADHD, seven (2.2%) had GAD, 14 (8.6%) had SUD; and 30 (9.3%) had 
any psychiatric disorder. None of the factors examined were 
associated with the disorders. 
Conclusions: The unexpectedly high burden of mental disorders in 
this general population of children warrants targeted screening of 
those at risk, and treatment of those affected. Further, future studies 
should extensively investigate the factors that underlie the identified 
psychiatric disorders in this and similar general populations.
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Introduction
Globally, there is a significant burden of mental health 
problems among children and adolescents with a worldwide 
prevalence of approximately 20%1–4. The problem is higher in 
low-income countries where poverty, diseases, and conflict 
increase the risk for these disorders, and yet access to mental 
health services is limited1,5. In Uganda, for instance, studies 
have shown a high (about 18%) prevalence of neurocognitive 
impairment and psychiatric disorders among children and 
adolescents living with HIV/AIDS and in areas affected by 
civil war (northern Uganda)5–10. About 17% of children peri-
natally infected with HIV are reported to suffer neurological 
disorders11 and around the same proportion (18%) have 
psychiatric disorders9. Among adolescents in northern Uganda 
and particularly those that were abducted during the war, there 
was a high prevalence of specific psychiatric disorders includ-
ing post-traumatic stress disorder (26.8%), major depression 
(19.5%), and generalized anxiety disorder (13.4%)5.
Thus, a lot is known with regards to the burden of 
neurocognitive and psychiatric problems in children with HIV 
or exposed to conflict. However, there is limited data on the 
prevalence and risk factors of these disorders in the non-clinical 
and non-vulnerable (general) populations. Such populations 
are assumed to be healthy since they are not exposed to 
any known overt risk factors for neurocognitive and 
psychiatric disorders, yet they may carry genetic and perinatal 
vulnerabilities to these disorders12–16 or may have been exposed 
to traumatising events within their families17. Research carried 
out in the UK that examined risky behaviour among young 
people revealed that there is a shared risk for mental disorders 
regardless of whether one is vulnerable or not18. It is possible 
that effects of disease, conflict and other adverse exposures are 
superimposed upon this essential vulnerability2,18.
Research and intervention programs have focused on children 
at risk of mental health problems because of a major exposure 
such as a serious medical condition (e.g. HIV), or adverse social 
circumstances (e.g. war, violence)19,20. Absence of data on the 
mental disorders in the general population means that many 
children may be battling with mental health problems that 
are not recognised18. The child and adolescent mental health 
policy in Uganda recommends screening for mental, neurologi-
cal and substance problems among school-going children and 
adolescents1, however this has not been implemented implying 
that any children suffering from these disorders are not iden-
tified and therefore do not get treated1,21. Failure to address 
neurocognitive and psychiatric challenges among children and 
adolescents may derail attainment of Sustainable Develop-
ment Goal (SDG) targets including universal access to quality 
education (Goal 4) and minimising child abuse and neglect 
(Goal 16)22. This may consequently hold back the potential 
of this generation and in turn lock them in a vicious cycle of 
poverty. Epidemiological data on mental disorders among 
children in the general population are therefore critical. They 
will generate reference data for clinical populations, but also for 
monitoring trends in the burden of the disorders over time. Such 
data will inform the planning of appropriate interventions to 
respond to the problem in a timely manner and ultimately 
promote the mental wellbeing and productivity of affected 
individuals. The current study examined the prevalence of 
neurocognitive impairment and psychiatric disorders in a sam-
ple of non-clinical schoolchildren and adolescents living in a 
peri-urban setting in Wakiso, Uganda.
Methods
Design and setting
This work was nested within a case-control study that was 
investigating risk factors for asthma among schoolchil-
dren in Uganda (SONA)23. SONA was conducted among 
schoolchildren in Entebbe Municipality and Katabi zone in 
Wakiso District, central Uganda, a predominantly peri-urban 
area. All schools, primary and secondary, in this pre-determined 
study area were approached for SONA study between 
May 2015 to July 2017, and 96% of these participated23. 
We nested the mental health sub-study in SONA, as a cross-
sectional study to estimate the prevalence and risk factors 
of neurocognitive and psychiatric disorders among schoolchildren 
in a peri-urban setting.
Participants
For this mental health study, we recruited schoolchildren 
enrolled into the SONA study between March and August 
2016, from a total of 41 primary and secondary schools. 
The mental health sub-study was done in 41 schools. The 
number of students enrolled per school varied between 1 and 35. 
Ten of the 41 schools were government-supported, while 31 were 
privately owned.
Eligibility (inclusion and exclusion criteria)
For the SONA study, all children with asthma symptoms 
were eligible and twice the number of children without asthma 
were randomly selected from the class register, using the 
random numbers generator programme in STATA (StataCorp, 
Texas, USA). A total of 1702 participants were recruited 
in the SONA study. For the mental health sub-study, all SONA 
participants enrolled between March and August 2016 and 
interested in participating in the sub-study were eligible. 
This included schoolchildren with and without asthma. 
Children were excluded if the parent/guardian was not 
available to provide written informed consent and to answer 
the additional questionnaires for this sub-study.
Procedures
Sociodemographic and health data collection. Sociodemo-
graphic data including children’s age, sex, schooling information 
(including the status of the school based on the amount of 
school fees paid), and mothers’ and fathers’ highest education 
level were collected using a questionnaire which was administered 
to the children. Asthma was doctor-diagnosed as per the SONA 
protocol23.
Assessing for psychiatric disorders. The psychiatric diagnoses 
were determined using the parent version (5–17 years) of the 
Child and Adolescent Symptom Inventory-5 (CASI-5)24. 
This structured diagnostic interview was used to elicit the 
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following DSM V disorders: attention-deficit hyperactivity 
disorder of the inattentive type (ADHD-I), attention-deficit 
hyperactivity disorder of the hyperactivity-impulsive type 
(ADHD-HI), attention-deficit hyperactivity disorder-Combined 
(ADHD-C), generalised anxiety disorder (GAD), major 
depressive disorder (MDD), and substance use disorder (SUD). 
The CASI-5 also provides a global psychological assessment 
score for the children. The Youth Inventory-4R (YI-4R)- Self 
Report25 was also used. It assesses a number of disorders but 
for the purpose of this study, we focused on four psychiatric 
disorders i.e. ADHD (all forms), GAD, MDD, and SUD 
(tobacco, marijuana, or illegal drugs). The criteria for assessing 
the disorders looked at both CASI-5 and/or YI-4R.
The CASI-5 (Parent version) was administered to parents/ 
guardians of children (5–11 years of age) at the schools of 
their children over the weekends. The YI-4 R was self-administered 
to youths (12–18 years).
The disorders considered under the CASI-5 and YI-4-R were 
MDD, ADHD, GAD, separation anxiety disorders, social 
phobia, eating disorders (Anorexia and Bulimia Nervosa), Post 
Traumatic Stress Disorder (PTSD). Bipolar affective disorders, 
conduct disorders, oppositional defiant disorders, psychosis, 
Tics, somatic symptom disorder (SSD) and substance use 
disorder(SUD) (one item on the CASI-5, category O was 
used to screen for SUDs). Additionally, the CASI-5 also screened 
for autism spectrum disorder( ASD), Enuresis, Encopresis and 
excoriation disorder.
Assessments were conducted at school by two psychiatric 
clinical officers (PCOs) who had training and experience in 
administering the different tools. Assessments were conducted 
for about 45 minutes. Children/adolescents identified to have 
emotional and behavioural disorders were given initial attention 
by the PCO but those with persistent symptoms were referred to 
Entebbe Hospital or Butabika Hospital for further management.
Assessing neurocognitive functioning. Neurocognitive func-
tioning was assessed using the Kaufmann Assessment Battery 
(KABC-II) which has previously been validated in Uganda by 
Bangirana and colleagues26. The KABC-II was used to meas-
ure performance of participants on Sequential Processing, 
Simultaneous Processing and Planning domains of intellectual 
ability. Assessments were conducted at school by two PCOs 
who had training and experience in administering these tools. 
These were supervised by a senior clinical psychologist. 
Individual assessment lasted about 40 minutes. Data collection 
was done using pre-coded questionnaires which were double 
entered into OpenClinica open source software version 3.1.4 
(OpenClinica LLC and collaborators, Waltham, MA, USA).
Ethical approval and consent to participate
This study was approved by the Uganda Virus Research 
Institute Research and Ethics Committee (reference number 
GC/127/14109/481), and the Uganda National Council for 
Science and Technology (reference number HS 1707). 
The ethical approvals and consent were obtained for the 
overall SONA study, which contained information about 
this sub-study. All participants’ parents or guardians provided 
written informed consent (or witnessed thumb print). 
In addition, children aged eight years and above provided writ-
ten informed assent to participate in the study. In addition, we 
obtained permission from the head teachers and education 
officials from Wakiso district and Entebbe Municipality to 
conduct the study within the schools.
Statistical considerations
Sample size calculation. The mental health sub-study was 
observational and exploratory to measure the prevalence of 
neurocognitive impairment and psychiatric disorders among 
schoolchildren; hence the sample size was not powered on 
any specific exposure or outcome. We used convenient sampling 
of SONA participants that were enrolled between March and 
August 2016, when the mental health sub-study was 
conducted. We aimed to recruit as many participants as possible 
from those enrolled into SONA.
Data analysis. Statistical analyses were conducted using 
STATA version 15 (StataCorp, College Station, Texas, USA). 
Participants’ characteristics were described using means and 
standard deviations for continuous variables, and proportions 
for categorical variables. Raw scores on neurocognitive tests 
were first described using means and standard deviations before 
the data were categorised into a binary variable. We compared 
neurocognitive scores based on each of the sociodemographic vari-
ables using group means. For each neurocognitive domain and for 
each age group, raw scores were converted into z-scores by 
dividing individual scores by the standard deviations in the 
respective domain. Neurocognitive impairment was defined 
as having a z-score of less than -2 in any of the domains, or 
a z-score of -1 in at least two domains.
Associations between neurocognitive impairment, with 
sociodemographic variables and psychiatric disorders were 
examined using crude and adjusted logistic regression 
(adjusting for each variable). Similarly, associations between 
psychiatric disorder and sociodemographic exposures were 
examined using crude and adjusted logistic regression analysis 




A total of 322 participants (130 boys, 40.3%)27 were enrolled 
and assessed for neurocognitive and psychiatric disorders, 
including children aged 5–11 years (n=158; 40.4%) and 
adolescents aged 12 to 17 years (n=164, 50.8%) (Table 1). 
The sociodemographic characteristics are summarised in Table 1.
Description of neurocognitive abilities among the 
participants
A total of 321 participants had complete data on the 
Simultaneous Processing scale, the group mean score was 
13.2 (s.d, 5.9), range 2–41. All 322 participants completed 
the Sequential Processing scale, their mean score was 14.4 
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Table 1. Sociodemographic characteristics of 
participants (N=322).
Factor Level N (%)
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(s.d, 4.4), range 3–26. Planning scale was completed by only 
130 children, since we did not assess the adolescents on this 
scale. Mean score on this scale was 5.3 (s.d, 2.9) and range 
1–13. These results are summarised in Table 2. Performance 
data on each of the scales had a nearly normal distribution. The 
distribution curves are shown in Figure 1. 
Mean neurocognitive scores were compared based on sex, 
age, school type, school status, school grade and found 
differences between the groups. Boys performed better than 
girls in Simultaneous Processing (mean diff=2.5, p<0.001); and 
Sequential Processing (mean diff=1.3, p<0.001), but in Planning 
they (boys) had a lower mean score than girls (mean 
diff=-0.8, p<0.001).
Participants attending privately owned schools had higher 
scores than those in government-supported schools, and 
the differences were significant for all the domains: 
Simultaneous Processing (mean diff=1.5; p<0.001); Sequen-
tial Processing domains (mean diff=1.2; p<0.001), and Planning 
(mean diff=1.1; p<0.001) (Table 3). Similarly, higher scores 
were observed in participants attending high economic status 
schools than those in lower status schools, and the differences 
were significant for Simultaneous Processing (mean diff=3.0; 
p<0.001); Sequential Processing domains (mean diff=2.4; 
p<0.001), and Planning (mean diff=1.5; p<0.001) (Table 3).
Unexpectedly, children had higher scores than adolescents 
on Simultaneous Processing (mean diff=2.3, p<0.001) and 
Sequential Processing (mean diff=2.6, p <0.001) (Table 3). 
In the same way, participants in lower classes (academic level) 
tended to have higher scores than those in higher classes and 
this was significant for Simultaneous Processing (p<0.001), 
and Sequential Processing (p<0.001). Children whose parents 
(father or mother) had tertiary education tended to have the 
highest scores. The differences in means were significant 
for Simultaneous Processing, Sequential Processing and Planning 
(Table 3).
Prevalence of neurocognitive impairment among 
participants
The z-scores on each neurocognitive domain showed a 
normal distribution (Figure 2). Categorising performance data 
based on z-scores showed that, six participants had z-score 
of less than -2 in any domain, and 19 participants had z-score -
1 in two or more domains. Hence, 25 participants (8%); 95% 
CI (5.5% -11.6%) were categorised as having neurocognitive 
impairment.
Associations between sociodemographic factors and 
neurocognitive impairment
Academic level (grade) of the participant had a borderline 
significant association with neurocognitive impairment 
[adjusted odds ratio (aOR)=0.18; confidence interval (CI)= 
(0.03; 0.89); P=0.047]; the rest of the exposure variables were 
not significantly associated with neurocognitive impairment 
(p>0.05) (Table 4).
Prevalence of and risk factors for psychiatric disorders
Four psychiatric disorders MDD, ADHD, GAD, and SUD 
were found in this study population; the other disorders 
were not present. The prevalence of the four disorders was 
as follows: MDD was 5.9% (n=19); ADHD 2.8% (n=9); 
GAD 2.2% (n=7); and SUD 8.6% (n=14). Prevalence of 
any psychiatric disorder was 9.3% (n=30), and was more 
common among children (12.0%) than adolescents (6.7%). 
There were no significant differences in the prevalence of 
psychiatric disorders between boys (8.5%) and girls (9.8%) 
(p=0.675).
We conducted crude and adjusted logistic regressions between 
having any psychiatric disorder and the sociodemographic 
variables. None of the sociodemographic characteristics were 
significantly associated with having any psychiatric disorder 
(p>0.05) both in the crude and adjusted logistic regressions 
(Table 5).
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N =322 Mean(SD) (Min, max) skewness kurtosis
Simultaneous 
processing scale
321 13.2(5.9) (2,41) 1.27 5.70
Sequential 
processing scale
322 14.2(4.4) (3,26) 0.29 2.48
Planning 130 5.3(2.9) (1,13) 0.67 2.91
Figure 1. Distribution of performance on neurocognitive scales – raw scores.
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*Planning was done only among children
Figure 2. Distribution of neurocognitive impairment (z-scores) Zseq – Sequential Processing scale; Zsim – Simultaneous Processing 
scale; Zplan – Planning scale
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Table 4. Factors associated with neurocognitive impairment among school children.
Factor level Crude OR (95%CI) *Adjusted OR (95%CI)
Sociodemographic characteristics
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OR=odds ratio, CI=confidence interval, P=primary, S=secondary; *association with each sociodemographic variable was adjusted for 
all the other sociodemographic variables in this table
Discussion
The main aim of the current study was to measure the 
prevalence of neurocognitive and psychiatric disorders in 
schoolchildren in Uganda using a sample of children drawn 
from the general population. The prevalence of neurocognitive 
impairment and any psychiatric disorder was 8% and 9.3%, 
respectively. The burden of specific disorders varied, with sub-
stance use disorder presenting the highest burden at 8.6% 
followed by MDD (5.9%), ADHD (2.8%) and lowest for 
general anxiety (2.2%). The overall prevalence of psychiatric 
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OR=odds ratio, CI=confidence interval. P=primary. *Adjusted for other sociodemographic variables.
disorders in this sample of schoolchildren is less than the 
20% reported globally, and as would be expected, less than 
the rates reported in children affected by HIV and war, 
however, it represents a significant burden of mental disorder 
in a general population that is assumed to be healthy. These 
results indicate that ideally in this population children 
and adolescents would benefit from routine screening 
for neurocognitive and psychiatric disorders, and provi-
sion of treatment for those found to be affected in line with the 
existing policy on routine screening. The government, through 
the Ministry of Health, could ensure that this policy is 
implemented. That said, routine screening for mental 
disorders in the entire (general) child and adolescent 
population would be expensive and maybe not feasible 
given the limited funds within which the Ministry of Health 
operates. It would perhaps be more practical and possibly 
more cost-effective to conduct targeted screening for 
psychiatric and neurocognitive disorders among those at 
risk and those showing signs of dysfunction in the identified 
mental health areas such as poor academic performance, 
social isolation, depressed mood, fear and anxiety, and conduct 
behaviour.
We explored associations between neurocognitive impairment, 
psychiatric disorders and sociodemographic and health fac-
tors to identify possible risk factors. Mean differences in 
neurocognitive scores (as a continuous variable) based on 
the different characteristics were observed and all were in the 
expected direction except the differences between children 
and adolescents, and between lower and higher academic 
class which were in the opposite direction. This finding was 
unexpected since developmentally adolescents should exhibit 
more mature cognitive skills including planning and inhibitory 
control than younger children. The surprising finding could 
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be due to the tendency of some adolescents to take on deviant 
behaviour as they go through the self-identification that 
characterises the adolescent stage28 and hence appearing to be 
more impulsive than young children.
We noted gender differences in the cognitive scores particularly 
where males performed better than females on sequential 
and simultaneous processing scales, while in planning, the 
females performed better than the males. Gender differ-
ences in cognitive abilities have been widely studied using 
various tests, and have revealed differences in performance 
between males and females (girls and boys) with many 
showing a consistent pattern where females outscore males 
on the planning ability29,30. It is possible that females naturally 
have an advantage in planning than the males, therefore not 
surprising that these differences were observed in this study 
population.
However, adjusted logistic regressions analysis showed that 
none of the factors examined were significantly associated 
with either neurocognitive impairment or psychiatric disorder. 
This might be because of the small number of participants with 
neurocognitive impairment and psychiatric disorder in the 
sample. Hence we are not able to identify factors that underlie 
the burden of mental health disorders in this sample of children. 
We recommend larger studies to explore this topic further.
We acknowledge the following limitations. First, the study 
was conducted within a larger study and was limited to the few 
sociodemographic items that were assessed in the main study. 
As such, mother’s and father’s highest education level 
attained, the school type and school status (determined based 
on amount of school fees) that the child was attending were 
used as a proxy for socioeconomic status (SES). A more 
exhaustive measure of SES might have provided better 
discrimination with regards to the risk for neurocognitive 
impairment and psychiatric disorder and probably shown 
associations that have been reported in previous studies31. 
Secondly, household exposures such as domestic violence, single 
parenthood and other family characteristics have been reported 
to be associated with mental health problems in children31–35; 
however, as explained above, there was limited collateral 
information regarding the family environment hence it was 
not possible to examine the role of household characteristics 
in this study. Thirdly, the modest sample size and 
cross-sectional design of the study further limit the capacity to 
effectively examine risk factors associated with neurocognitive 
and psychiatric disorders. Out of the 1702 participants 
who took part in SONA, 322 (18.9%) were included in the 
neurocognitive study, by convenient sampling. Ideally, a 
predetermined and randomly selected sample size would 
have provided a more representative sample. Although the 
decision to undertake the neurocognitive study was made from 
the beginning of the SONA study, actual data collection began 
much later (due to logistical reasons), therefore it was not 
possible to apply a systematic sample size calculation and 
random sampling. We opted for convenient sampling, 
however, which is prone to selection as well as response bias 
since individuals who need help or who perceive themselves to 
have a health problem tend to volunteer to participate in 
studies of this nature. On the other hand, their interest in 
participating was probably out of a general curiosity to know 
about their children’s mental health status since such 
opportunities are not common in this setting. Nonetheless, 
this study provided important data, and an epidemiological 
picture on the prevalence neurocognitive and psychiatric 
disorders of these conditions among children and adolescents 
in the general population in Uganda, and filled an important 
gap in the literature, particularly for tropical Africa. Future 
studies that recruit a much larger and random sample of participants 
are recommended.
Chronic diseases including HIV have been associated with 
poor neurodevelopmental outcomes in children19,20,36. As part 
of the SONA study, all participants in this sub-study were tested 
for HIV and all were negative. The prevalence of asympto-
matic malaria (thick smear) and worm infection was very low23 
and all children reported to be in good health (no complaints) 
at the time of assessments, and even though a fifth of the 
participants reported history of asthma, overall we did 
not find a significant association between asthma and the 
mental health outcomes. Therefore, we can be confident that 
this sample of children and adolescents were in good health 
status and hence represent a normal population. 
Conclusion
This study provides epidemiological data on the prevalence 
of neurocognitive and psychiatric disorders in the general 
population of children and adolescents in Uganda. The high 
prevalence of neurocognitive and mental disorders calls for 
investigation of risk factors using an epidemiological study, and 
for operationalisation of the child and adolescent mental 
health policy in Uganda through targeted screening of children 
and adolescents at risk1. These data also provide very 
useful reference figures from the general population to com-
pare with clinical populations including HIV, and to track trends 
in the burden of mental health problems over time. Having 
accurate data on the true burden of disease is vital for neces-
sary interventions to be instituted in order to promote the mental 
wellbeing of children and adolescents. Larger epidemiological 
studies should be undertaken to generate more evidence on the 
burden and risk factors for mental health problems in children 
and adolescents in the general population, including exploring 
the role of the family and community environment.
Data availability
Underlying data
LSHTM Data Compass: CHAKA-SONA Normative dataset, 
https://doi.org/10.17037/DATA.0000243427.
This project contains the following underlying data:
     -      Normative_dataset.txt (sociodemographic information, 
health and neurocognitive and psychiatric outcomes)
Due to ethical considerations surrounding the sensitivity 
of the data in a vulnerable population, study consents lim-
ited the access to underlying data from this study. However, 
controlled access to the data posted in the above repository 
is permitted, subject to approval from the Uganda Virus Research 
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Institute Research (UVRI) Ethics Committee and the Uganda 
National Council for Science and Technology. If access is 
approved, the applicant / their host institution will be asked 
to sign a Data Transfer Agreement, which includes conditions 
for the secure storage of data. Dataset use for further research 
will require additional ethics approval by the ethics committees 
that approved the original research. Access can be requested 
through the ‘Request access’ button in the above data project. 
The codebook (Normative_dataset_codebook.html) is available 
under CC-BY 4.0.
Extended data
Data Compass: CHAKA-SONA Normative dataset, https://doi.
org/10.17037/DATA.0000243427.
This project contains the following extended data:
     -      CHAKA-SONA_support_documents.zip (questionnaires 
and participant consent forms)
Data are available under the terms of the Data Sharing 
Agreement, as above.
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MRC Centre for Neuropsychiatric Genetics and Genomics, Division of Psychological Medicine and 
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This is an epidemiological study examining the prevalence of neurocognitive impairments and 
psychiatric disorders in 322 school children aged 5-17 years old in Uganda. The results indicate 
that 8% of the sample had neurocognitive impairments and 9.3% had at least one psychiatric 
disorder. I have the following minor suggestions for improvement:
The authors describe the sample as “healthy” or “assumed healthy” in the abstract, 
introduction and discussion. This should be replaced with terms such as “general 
population” or “reference population” or “community sample” to be more accurate as we 
cannot assume that a sample of school children will be completely healthy. I would also 
suggest replacing “normal population” (in Discussion) with one of the terms above. 
 
1. 
In the method, the authors note that the CASI-5 and YI-4-R can be used to assess many 
different psychiatric conditions but they focused only on ADHD, MDD, GAD & SUD. It later 
appears that this was because none of the other conditions were present in the sample. Can 
the authors clarify in the Method that they examined each of the conditions and only 
mention that they then focused on the specific conditions in the Results? The Discussion 
and abstract should also explicitly state that other disorders were also assessed but not 
detected in the sample. 
 
2. 
Please state how the binary diagnoses were derived on the basis of the CASI-5 and YI-4-R. 
For example, how many items were used, was impairment or other clinical features (such as 
duration, onset) considered? How was information from multiple informants combined? 
 
3. 
What age were the participants who completed the YI-4-R? Presumably very young children 
did not complete this self-reported measure. 
 
4. 
Also please state briefly in the Results which types of SUD problems were present in the 
sample and how many children had which subtype of ADHD. 
5. 
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Table 5 does not include SUD- why is that? Surely SUD was associated with age, as younger 
children were not affected? 
 
6. 
Can you please add a note to Table 1 indicating what ages the school grades correspond to 
for those unfamiliar with the categories P1-P4 etc.? 
 
7. 
Figures 1 & 2: a few changes to these figures would be helpful: Figure 1 can be moved to 
the supplement or removed as it is of less interest than Figure 2 presenting the z-scores. It 
would also be helpful if the authors could change these figures to plot frequency not 
density on the y-axis. 
 
8. 
The recruitment for this study was originally for a case-control study of asthma and 
therefore it seems the sample is over-represented for asthma (19.1% of the sample 
according to Table 1). There is some evidence that asthma is associated with ADHD (e.g. 
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1398-9995.2011.02648.x) and other mental 
health problems (e.g. https://www.mdpi.com/2076-328X/9/7/78) and therefore this over-
representation of asthma in the sample may have increased the prevalence of these other 
problems observed in the sample. This should be mentioned in the Discussion. The authors 
should also check what the prevalence results for the psychiatric disorders look like in the 
subsample without asthma. 
 
9. 
As the authors point out, one limitation is the low statistical power in the analyses. This is 
also relevant to the analysis examining the association between neurocognitive impairment 
and diagnoses. It is surprising that for example ADHD is not associated with neurocognitive 
impairment but the sample is quite small (only 9 children with ADHD and only 25 had 
neurocognitive impairment). This limitation should be expanded on so that the lack of 
associations between the variables assessed is not over-interpreted by readers.
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